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Twenty years have elapsed since the discovery of ana?sthesia brought 
into the world of reality what had before existed only in the fancy of the 
poet—a “borrowed likeness of shrunk death,” producible at will, and of 
temporary duration. How unexpected was the achievement may be known 
from the fact that, only a few years before it was made, the leading surgeon 
of the world spoke of it as a chimera the pursuit of which was abandoned. 1 
Yet, in fact, like many other discoveries in science and iu art, it was the 

1 “ Eviter la donleur dans les operations est une chimera qn’il n’est pas permis 
de poursuivre aujotud liui.”—V elteac, 1835: froni Kiud’s Manual of Anasthtlus, 
London,1859. 
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S„ 0 t f „l l0 K"' ! ," nCd - a ^ Irati r ent clr ° rts n,!uJc **1 many persons, ami „„ t 
Soho' ’i ■ • termination of n pursuit carried on for rears, with the 

definite end in view which was afterwards nttained. Tl.c discovery found 
too n profession, if not a world, ready to receive it; its spread was as rapid 
n» the transmission of news; and it may truthfully he said that the patient 
whose agonies ,t annihilated did not give it a lmartier welcome ormeive 
it with a more profound thankfulness than did the surgeon, who saw his 
feelings of humanity spared, while his operations were aided and the field 
or his usefulness extended. 

„J' 1C y ears sinre ‘he discovery have not passed without pro- 

gross. The first success was not final; another and more powerful agent 
was soon discovered and has almost entirely supplanted the one first used- 
several others have been introduced, experimented with, or used for a time’ 
and abandoned. More powerful than all else to stimulate inquiry has been 
the shadow which soon came to darken the bistre of a discovery which it 
won d seem might otherwise have been too perfect for our conditions here 
Death was found sometimes to occur during the process of anesthesia— 
sadden and unexpected death. The patient who sought relief from tempo- 
rary pain found the termination of existence, and the surgeon was horrified 
at seeing his attempt to alleviate end in destruction. This sad fact has 
been the cause of more experiment and investigation than all else connected 
with the subject, and although certainty may not yet have been attained— 
although opinions have differed widely, and still differ, as to the circum¬ 
stances which cause or favour this sad occurrence—the results have been a 
better acquaintance with the agents employed, clearer views of the sources 
of danger, and more certain rules for safety in their administration. 

The work of Snow, which appeared in 1S5S, seemed to mark a period 
in the literature of anmsthesin. His views were so ably presented and 
supported by so much clinical experience, and his work was so complete a 
treatise upon the subject, that the profession generally accepted him as 

“ Sh" ,, ; . 8 ,°T ■ JC r Ur3 ,lis '™ rk “'“1 doctrines were sole occupiers 
of the tied. But the brief space of time since then marks a wide interval 
or progress and research ; our knowledge has been ranch increased; opinions 
linve changed; and within a few years many works have issued from the 
press to give expression to them. The titles of some of these we place at 
the head of this article, and will briefly indicate their aim, scope, and general 
character, win e we will try to gather from their pages the latest informa¬ 
tion and give the most reliable decisions upon some of the more important 
questions connected with amesthesia nnd anaisthetics. 

Tiie work of Dr. Sansom may be characterized as most excellent. Written 
not alone from a theoretical point of view, but showing very considerable 
experimental study and an intimate clinical acquaintance with the adminis- 
tration of these remedies—passing concisely over the whole ground, giving 
the latest information upon every point—it is just the work for the student 
and practitioner. 1 lie author may rest assured that although in his preface 
• • ‘. he , ‘hackneyed expression of ‘endeavouring to supply a 

for nn « h h" i” 81 "^ ■>“*>“'>—' supplied, and well supplied, a want, 
for no such book existed before in our language. That he has “expended 
much labour in its compilation” is evident throughout, ami we are certain 
truth and brevity “ h ' S e " dearonrs “ t0 combine the characteristics of 

.T I ' C ,vork ? erri " a " d Dallemand is a complete and exhaustive 

treatise upon the subject. With less of personal clinical experience, per- 
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haps than might have been wished, the work contains chapters npon every 
snbicct connected with anesthesia, from a thorongh history of the discovery, 
aitli a critical examination of the merits of rival claimants for the honour, 
to a full consideration of what 1ms only so recently attained practical rcal- 

ization_local anesthesia. The chapters upon the physiological action of 

ether and chloroform are especially full; there is a complete list and full 
report of all the sudden deaths during administration of cither agent which 
had been reported up to the time of publication; every theory advanced 
anon the nature or cause of this sad accideat. is given and thoroughly 
examined; finally, the application of the remedies to all the various opera¬ 
tions of Forgery and to obstetrics is fully considered. 

It would seem scarcely possible that in these days of international coni- 
munication such a work os this, upon such a subject, could escape observa¬ 
tion and comment during several years. Yet such is the fact We do not 
remember to have seen even a notice of this work in any medical journal, 
either foreign or domestic. Nor is this all; in all the works upon chloro¬ 
form we have thus far perused we have not found an allusion to, nor an 
extract from, the hook. What makes this more passing strange is the 
fact that these anthors, with an associate, Dnroy, have published a work 1 
devoted to an exhaustive examination of the physiological action of these 
and similar remedies, and the doctrines advanced in which have given rise 
to no small amount of controversy among writers upon physiology and 
anaesthetics, and it is therefore referred to and quoted from very frequently 
in every work upon these subjects! So singular a fact we cannot fail to 
mention, while to explain it is impossible. . 

The present work bears upon its title-page the names of Perrin and 
Lallcmand. A (ly-lenf follows, and informs the reader that during the 
preparation of the volume XI. Lallcmand was called away to the post of 
“medecin en chef” of the French exiiedition to .Mexico; that hut a short 
time elapsed before “a glorious death came to change the sorrows of 
absence into eternal regrets.” The publication would then have been 
abandoned, “had not the presentation of common researches nnd of ideus 
which had been cultivated together” appeared to his colleague “ns a sacred 
debt which was owed to his memory, as a pious humage to be rendered to 
bis friendship.” 

Dr. Sabarth’s work follows very closely the design expressed in the title- 
page; it is a collection of the writings of others, rather than an original 
work. As affording a ready reference to the views of those who have 
written upon the subject, nnd especially ns gathered from medical journals 
often inaccessible, it is valuable; but it lacks the impress of individual 
opinion, and a running commentary upon opinions advanced, often con¬ 
flicting, cannot possibly assume the character of a scientific treatise. It 
passes very completely over the whole subject, and shows evidence of great 
industry in the collection of material from widely different sources. 

The little volume of Dr. Ellis has been written with two objects in view : 
the demonstration of the practical utility of mixed vapours for anassthetic 
purposes, and the introduction to the profession of a special inhaler, de¬ 
signed by himself, for their administration. It is an admirable little work, 
from the scientific spirit which animates it, and the judicious and moderate 
tone of expression which pervades it. lie has worked long and faithfully 


1 Dn Rale ile l’Alcool et des Amesthctiques dans l'Organisme. Rcclicrclies expCri- 
mentales. I'ar Lodger Lallemand, Maurice Perrin, et J. L. P. Duroy. I aria, 1SC0. 
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at the subject by actual experiment, especially to learn the different rate 
of evaporation of alcohol, ether, and chloroform when combined, and his 
inhaler is a very ingenious piece of mechanism. The instrument and his 
mode of anaesthesia he claims to be particularly adapted for natural labour 
for which they were designed. Upon one point the author deserves the 
greatest praise: having a special plan and instrument to present, he lias 
not sought to build up a reputation for them by pulling down that of 
others. Regretting the accidents which sometimes follow the use of chloro- 
form, he acknowledges they are very few indeed; and firmly believing in the 
superior safety of the mixed vapours, he does not exaggerate the danger 
of the pure article, or try to bring it into disrepute. In this respect he 
escapes a grave mistake made by Dr. Arnott in his advocacy of local aua?s- 
thesia by cold. 

Dr. Anstie’s work, so far ns his doctrines in regard to stimulants are 
concerned, was fully reviewed in a late number of this journal. Only 
about one hundred pages of the volume are taken np with ether and chlo¬ 
roform, and this chiefly in regard to their physiological action. He is an 
original worker and independent thinker; his opinions and conclusions are 
valuable, and cannot be neglected in any view of the present condition of 
the subject 

Of the articles in the System of Surgery and the Dictionnaire we need 
only say they are worthy of a place in what may be called these national 
representative works. In both the subject of amesthesia is briefly but most 
ably considered, and with direct reference to the demauds of every-day 
practice. 

We shall occupy but brief space with the history of the discovery of 
amesthesia and the agents by which it is produced. One or two points 
demand brief mention. Thus, the French claim for Flourens priority of dis¬ 
covery of the anesthetic properties of chloroform upon animals, an honour 
which is universally accorded to Simpson by English writers, although 
Sansom speaks of “certain observations” on this point communicated by 
the celebrated physiologist to the Academy of Sciences of Paris, in March, 
1847.* At any rate, Flourens’ observations bore no practical fruit, and 
are but another of those instances which excite our wonder at the near 
approach made to great results without attaining them. To render him 
justice for his discovery, however, is not to detract from the honour due to 
Simpson, whose persoual daring in exj>erimentution with the vapour, and 
his merits in verifying the efficacy aud safety of its use, are beyond all 
praise. Rich and lasting as time, too, will be his reward. Often has it 
been impressed upon us as we have heard in some lonely cabin in the forests 
of a distant western State whose inmates never heard his name, a hearty 
“God bless the man who invented chloroform” coming from a heart over¬ 
flowing with thankfulness for suffering abolished. 

Upon one point, and one only, are we obliged to find fault with Dr. 
Sansom, and it is in connection with the history of the discovery. It is 
the entire omission of any mention of the first surgical operations in this 
country under ether. 

“A man named Frost had a tooth extracted under the influence of sulphuric 
ether, absolutely without his knowledge of the operation, on the 13th of Sentem- 
ber, 1846. 1 

1 The reference in Perrin’s work is to Commits Rendu* de VAcademic des Sciences, 
1847, toui. xxiv. p. 342. 
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“The boon was too great not to be recognized. The news was brought to 
England, and ether was immediately employed for surgical operations by Mr. 
Liston and Mr. Fergusson.” 

This is all 1 Not a word of the operations at the Massachusetts General 
Hospital by Warren and Hayward ! Surely this was not ignorance on the 
part of the author, but could only have arisen from carelessness. Certainly, 
for the honour of our country, we could not let it pass unnoticed. 

The decision of foreign writers as to the controversy between Jackson 
and Morton for the honour of the discovery cannot but be of sufficient 
interest to deserve a place here. Giraldes briefly alludes to the long con¬ 
troversy before Congress and the Medical Society of Boston, into the 
examination of which he cannot cuter, and says "the honour was accorded 
to Dr. Morton.” The following is Perrin’s decision, which seems to be 
assented to by San so m:— 

“Jackson Grst placed beyond doubt this capital fact, that general insensibility 
is one of the constant effects of ether upon the organism; he recognized besides 
that this insensibility could be obtained in a very short time, that it disappeared 
rapidly, and that it was not accompanied by the dangers which had been attri¬ 
buted to it. But these fundamental discoveries, rather obscurely seen than 
demonstrated by experience, needed fructification by an agent of execution 
docile and enterprising, and venturesome in proportion to the little he knew of 
the question. 

“To Jackson belongs the credit of the idea; to Morton the realization of the 
idea: without the former etherization would not have existed; without the latter 
its advent would have been retarded many years. Both, by different claims, 
merit much from the human race for endowing surgery with a heroic means of 
abolishing physical pain. But if posterity erects statues to Jackson, she will 
hesitate perhaps to recognize as one of her benefactors a vulgar merchant of 
letheon." (p. 61.) 

“A vulgar merchant of letheon !” the whole course of this individual since 
M. Perrin’s work was published, but confirms the justice of the sentence. 
What was true then, is true now, and " pity ’tis ’tis true.” 

“Morton, from the first day, had seen in the assured power of abolishing pnin 
only a good business to follow; thus, his first care was to monopolize, for his own 
profit, the benefits of etherization." (p. 57.) 

For the honour of onr country we deeply regret the facts in regard to 
this discovery, but can still congratulate ourselves that our profession is not 
implicated in the mercenary traffic which was attempted. 

In tracing the early part of the discovery of anmsthesia M. Perrin 
seems to have followed Figuier (Decouvcrtes Scientifiques; VEtherization, 
t iii.), for he quotes him frequently. In the later part he extracts freely 
from Jackson’s " Defence,” which is, of course, the testimony of an inter¬ 
ested party. Certainly we know of very well informed medical men of this 
country who doubt whether M. Perrin could substantiate what he says as 
to Jackson’s share in this discovery, especially in regard to his having placed 
beyond doubt that anesthesia by ether was free from danger. 

But there is another man belonging to this country, too, whose share in 
the discovery of amesthesia has never been recognized ns fully ns it un¬ 
doubtedly deserves to be. We allude to Horace Wells, of Hartford. He, 
either independently, or actiug upon the long-forgotten suggestion of Sir 
Humphrey Davy, that nitrous oxide might be used to abolish the pain of 
surgical operations, pursued the study of anmsthesia by this gas with ardor 
aud perseverance, and there is little room for doubt that he first established 
No. CV.— Jan. 1867. II 
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the fact of anesthesia, and glad we are to see that M. Perrin gives him 
full credit for it. 

“The honour of the first public and authentic trial of surgical anmsthcsia. by 
the nid of means newly discovered, belongs entirely to an obscure dentist of 
Hartford, a small town of the county of Connecticut.” 1 (p. 47.) 

This successful trial occurred several years before Jackson proposed, 
or Morton used ether; both these men had opportunity of communicating 
with Wells, and they knew the direction of his labours, and had witnessed 
some of the results, and there is no doubt that much for which they have 
obtained credit was derived from him—that the modem source and origin 
of niiffisthesin was the brain of Horace Wells. 

Yet his memory is neglected, and bis name almost forgotten. Poor 
Wells 1 in all the annals of science we know no history more sad than his. 
Seeing clearly the good to be attained, yet failing to reulizc it, disappointed, 
elingrined, driven from the amphitheatre by the derision of a pack of 
thoughtless students, his heart broke under the trials, and with his own 
hand he terminated a life which had been spent in endeavouring to confer 
upon the race the greatest boon to suffering humanity. He died with the 
discovery almost within his grasp. He was a Columbus, whose hark went 
down within sight of the new land. 

But, into this question as to the real discoverer of anaesthesia we cannot 
go. An impartial history of the subject has not yet been written, and pro¬ 
bably will not he until ull the actors have passed from the stage; then 
the relative claims of Wells, Jackson, and Morton may he impartially exa¬ 
mined, and the merit of each impartially determined. 

Authors are not agreed as to the mode of action of ether and chloroform. 
Leaving out of view the more mechanical theories—such, for instance, as 
that of Faurc, which based anaesthesia upon a local change in the respira¬ 
tory tissues—and which have been conclusively shown to he untenable, there 
remain two leading doctrines as to the modus operandi of these agents. 
One of them is that anaesthesia is produced by an interference with the 
interchange of oxygen and carbonic acid in the blood, and is therefore 
asphyxia; the other, that the agents circulate in the blood, and have uu 
-especial elective affinity for, and exert a direct action upon, the nerve tissue; 
that, acting as a direct poison, they abolish consciousness and the senso- 
motor power. The latter doctrine is maintained by Perrin, and the experi¬ 
mental evidence which seems to substantiate it is more fully given in the 
physiological work on the rule these agents play in the economy, which we 
have already mentioned. Of the former theory Dr. Sansom is the especial 
advocate. It will he seen that it is entirely physico-chemical; to those 
who maintain it vital actions are nothing. 

“ Anesthetics arc agents which, when uhsorbed into the circulation, exert an 
influence upon the blood. They are shown to have the power of altering its 
physical character and its physical properties. * * * Narcosis ensues; and is 
due, not to the influence of a circulating poison, hut to the iuliuencc of an 
altered blood.” (Sansom. p. bit.) 

“Whatever produces, to a certain extent, insufficient aeration of the blood, 
produces narcosis; and whatever produces narcosis, produces, by some means 
or other, imperfect aeration of the blood.” (p. 62.) 

Of this doctrine we have to say, first of ull, that us it is physico-chemical 


1 We translate as nearly literally as possible. 
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in nature, so it is based too exclusively upon physico-chemical experiments. 
We refuse to accept, as having more than a remote bearing upon the de¬ 
rision of the question, such evidence as that presented on page 43; because 
(Josselin “exposed the brain of a dog and poured chloroform thereupon,” 
mid because he “divided the organ and applied chloroform,” and “no 
diminution of sensibility followed,” we do not lielieve it therefore follows 
that anaesthesia is not produced by direct action of the remedy as it circu¬ 
lates through the nervous centres after iuhalation. Neither do we accept 
as proof the fact that when chloroform is added to animal or human blood, 
it changes the shape of the corpuscles, and destroys them. Referring to 
l>r. Harley’s experiments, 1 upon which the author lays great stress, we find 
them of the same nature; chloroform added to blood out of the body, 
interferes with the taking up of oxygen, and promotes the absorption of 
carbonic acid. To add a powerful chemical body to drawn blood, and 
attempt to deduce conclusions, from its coagulating or chemical action, as 
to its physiological action when introduced into the vital current by in¬ 
halation, is, it seems to us, to violate all sound rules of experiment and 
deduction; it is confounding the physico-chemical action of the agent with 
the subtle changes it occasions in the production or manifestation of nerve- 
force. 

Again, we suggest that to term the anaesthetic process asphyxia is to 
necessitate a special kind of asphyxia to meet the case, for it certainly does 
not resemble the ordinary kind. In asphyxia, sensation is only lost under 
the influence of the circulation of black blood; in amesthesia the blood 
does not become black, or nothing like of the deep hue of asphyxia, when 
sensation is ubolished, unless the inhalation of the amesthctic be prulonyed, 
or in the cases of experiment on animals which are made to breathe the 
vapours from closed receptacles, thereby complicating the influence of the 
remedy with that of expired air; in asphyxia the loss of sensation is a 
secondary phenomenon, in anaisthesia it is primary; “numerous researches 
■nude by Renault, Louget, Rlandin, and Guerin do not permit us to doubt 
that in amesthesia complete loss of sensibility occurs before the arterial 
blood changes its colour.”' 1 The motive power, too, is differently affected in 
the two processes; umesthetics abolish it, while on the contrary it persists 
in asphyxia to the end ; “ by mechanical irritation convulsions can be caused 
up to the moment of death.” 

Probably the weakness of M. Perrin’s argument is in the fact that 
he bases it too exclusively upon the quantity of chloroform formed in the 
different tissues after death. He and his colleagues determined this to l»e 
as follows : “The blood being taken as the standard representing 1, the 
brain contained 3.92 parts; the liver, 2.08 1 ; tire muscles, 0.16;” this view, 
therefore, is that “anaesthetics accumulate in the nervous centres by virtue 
of uu elective affinity.” Upon this point Dr. Sansom attacks them, and 
especially in regard to the large amount shown to be also in the liver. 
But it appears to us that the quantity thus found after death, is not neces¬ 
sary to the argument, and that the doctrine might be maintained had the 
amount never been determined. Nothing is better established in therapeu¬ 
tics than that certain medicines act invariably upon certain organs however 
introduced; that some pass out by one channel and some by another; we 
muy call it “elective affinity,” or what we will, the facts remain the same, 
aud we should prefer to base the theory of the action of these remedies 

1 British and Foreign Medico-Cliirurgical Review, Oct. lS5fi, p. 429. 

1 Perrin, p. 191. 
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rather upon reason, the results of analogy, of clinical observation, and 
physiological experiment, than upon physics, chemistry, or post-mortem 
examinations. Viewing the question by these lights, we feel compelled to 
adhere to the vital theory until we see something more conclusive than has 
yet met our eye. 

“What experimental physiology permits us to establish is confirmed by 
clinical experience. During operations performed upon man in a state of com- 
plete anesthesia, nothing calls to mind the idea of asphyxia; in the latter the 
mental faculties are simultaneously a (Tec ted. the skin is murbled, the tissues 
turgid, the arterial blood of deep black hue; in the former, the mental faculties 
are only progressively invaded, the fuce is pale, cadaverous, and the blood 
escapes from the arteries in vermilion jets.” (Perrin, p. l!>2.) 

“ The nmesthctic agents, principally chloroform and ether, act directly npon 
the nervous centres, and have for effect to veil, or temporarily destroy general 
sensibility and motor power. This action, which might have been a priori sus¬ 
pected, has been confined experimentally by the researches of physiologists, 
and in particular by those of Flourens.” * * * *• The anaesthesia pro¬ 

duced by chloroform and ether determines, in the nervous centre, modifications 
differing in every point from those produced by carbonic acid or the oxide of 
carbon.” ( Dictionnairc .) 

We shall not enter upon the question whether anaesthetics exert n fa¬ 
vourable influence or not upon the result of operations. We supposed it 
was no longer an open one. The investigations made and statistics 
gathered in consequence of the rough challenge given to them by I)r. 
Arnott in 1856, seemed to have satisfactorily settled the point that no 
unfavourable effects resulted from their use either upon the healing of 
wounds, the occurrence of accidents or diseases, or upon the mortality 
after operations. Recently, however, a surgical writer in our own country 
has re-opened this question. Dr. Hamilton, in his Treatise on Military 
Surgery, not only expresses his doubts upon this point, but is decidedly of 
opinion that they “ produce certain effects upon the system which tend to 
prevent union by the first intention, and consequently they must be regarded 
as, indirectly, causes of suppuration, pyaemia, secondary hemorrhage, ery¬ 
sipelas, and hospital gangrene.” The charge is a most serious one, and 
emanating from an authority so high demands the most careful attention. 
As it can only be sustained or refuted by a further observation of facts and 
by carefully collected statistics, wc refer the decision to the stern tribunal 
of clinical experience; merely remarking that, as it now stands, all authori¬ 
ties upon anaesthetics, as well as the leading surgical writers of the world, 
are ngainst our countryman in this matter. 

But the great point connected with anaesthetics is, ns we have before 
intimated, the fact that alarming symptoms and even death sometimes 
occur during their administration. Were there "no danger in what show 
of death they make,” not only would our present task be easy, but the 
world would possess at least one good unmixed with evil. As it is, the 
amount of danger, the sources of its origin, and the power of our art to 
prevent it, as well as the relative agency of the patient, the remedy, and 
the mode of administration in producing it, are among the most interesting 
and important questions connected with the subject We believe that in¬ 
correct views in regard to them exert an injurious influence upon the use 
of these agents, and tend to limit and restrain their administration to the 
injury of suffering humanity, if not of the profession. Certainly these 
points deserve our serious consideration however rarely danger may ap¬ 
pear and death occur, compared with the vast number of inhalations, and 
to this portion of the subject we shall devote considerable attentiou. 
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First, as to the number of deaths which have occurred from chloroform. 
Sabarth and Perrin both give “ about two hundred,” but as the former 
includes several cases of suicide, and both give deaths which followed 
several hours consecutively to the administration, and many which are so 
indefinite as to be unreliable, both lists should be subjected to close examina¬ 
tion for scientific purposes. Indeed, Perrin does this and fixes the number 
of fatal cases due alone to chloroform at seventy-seven. We shall follow 
Dr. Sansom, the latest authority; he has collected fifty-six cases, which, 
with fifty given by Snow, makes one hundred and six, and agrees very 
closely with the report of the Committee on Chloroform to the Royal 
Medical and Surgical Society, which gives one hundred and nine. 

Put accuracy in this respect is not necessary; the only condition in which 
it would be essential would be that of having the total number of adminis¬ 
trations of the remedy. Then we could learn what would be very interesting, 
if not instructive, to know : the relative number of deaths to administrations. 
This it is impossible to learn, and many efforts have been made to get an 
approximation by estimate, generally ending in the proportion of 1 to 
20,000 to 30,000. Lately, Dr. Richardson has been writing the medical 
history of England, and has transcribed from the books of the various 
hospitals visited the number of inhalations of chloroform, and he found 
hut one death to over 17,000 inhalations. Yet all these calculations differ 
much and assist us but little; in the language of M. Perrin, “they are as 
easy to produce ns difficult to contest,” the fruit of “a sterile erudition 
which dazzles but never enlightens.” All we can say is, that some persons 
have enjoyed complete immunity from accident who have dealt with the 
agents daily for years, as is the case with Velpeau and Syme; and the 
instance of the French Army in the Crimea with 30,000 administrations 
and no death is remarkable. 

The period of administration at which death occurred is of the deepest 
interest, both theoretically and practically. Thus of the 109 deaths a 
large proportion took place early in the process, before the commencement 
of the operation for which it was given ; “ a strange and certainly a note¬ 
worthy fact.” The table shows within a fraction of fifty per cent.:— 


Before full effect of chloroform . . .50 

During “ “ ... 52 

Not stated.7 


109 {Sansom, p. GS.) 

In regard to sex, all authorities agree that men are more subject to death 
than women, notwithstanding the number of administrations in obstetrics. 
Snow gives the proportion as 3 to 2; Scontetten, 2 to 1; Kidd, 4 to 1; 
and Sansom, and the report of the chloroform committee, which we should 
consider the most reliable, respectively 2.8 to 1, and 72 males to 37 females. 

Age has been shown to have a powerful influence upon the mortality 
under chloroform. Thus, while it has been given at all ages, from a few 
days, or even hours, up to the extreme limit of old age, the largest pro¬ 
portion of deaths have occurred in middle age, at the period of most robust 
health and greatest vigor, and children have shown so great on immunity 
from accident as to cause the anaesthetic process in them to be considered 
entirely free from danger. Time, alas! has proved this to be a fallacy; 
even since the publication of the latest work upon this subject this new and 
important, but sad truth, that children are also liable to nccideut from 
chloroform has been learned. While Sansom gives iu his table no case of 
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death under five years, a case at two years, which occurred at Liverpool, 
hus been reported,' and another at four years is alluded to in a discussion 
at the Societe Imperiale de Chirurgie," although we have seen no report of 
the case. 

The condition of the patient exercises an influence widely different from 
what would be expected, although authorities do not seem to agree upon 
the matter:— 

“ It certainly appears that the healthy and strong stand a worse chance with 
c hloroform than those who have been debilitated by disease. * * This is so 
supported both by figures and by individual observation, that we can scarcely 
refuse to receive it, as it has been entitled—the -law of tolerance.’ ” (Sanson 
p. C7.) v 

This we believe is the general and correct doctrine, yet M. Giraldes dif¬ 
fers from it, and agrees more nearly with Hamilton :— 

“There is meanwhile one pathological condition which demands extreme 
prudence in the employment of anesthetics. 1 allude to those individuals ex¬ 
hausted by profuse hemorrhage, or in a state of pronounced chloro-nnemia, and 
m whom the nervous system has become very excitable and more susceptible 
to be impressed by the action of external agents which, like cliloroforin. affect 
directly the nervous centres. These conditions, in fact, appear to me to be iu 
some cuses a serious objection to the use of these ngonts. and 'when we are 
obliged to make use of them, extreme prudence should he exercised, and the 
diverse functional modifications which they may produce should be watched 
with the greatest attention.” ( Dictionnaire , p. *243.) 

The kind of operation for which the chloroform has been administered, 
is, again, the reverse of what would have been anticipated. By far the 
largest proportion of deaths has occurred in cases of the most trivial 
operations; a fact which has created universal surprise, uud excited deep 
interest, from the apparent impossibility of furnishing any adequate ex¬ 
planation. We abridge from Sansora (p. GO), the following table :_ 


Operations of minor import—such as extraction of teeth, etc. . G2 
Operations of moderate severity—removal of breast, dead bone, etc. 26 

Capital operations.y 

Reduction of dislocations. g 

Delirium tremens aud mania.. 

Natural labour. *» 
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It is to be very much regretted that Dr. Sansom has not given us the 
particulars or the authorities of the last class—the two cases of death dur¬ 
ing natural labour. Nothing, certainly, would have been of greater in¬ 
terest, for it has been maintained and repeatedly stated that no death ever 
occurred from the administration of chloroform during natural labour. If 
these are cases such as have been brought forward by those opposed to the 
use of chloroform in obstetrics when the patient administered it to herself, 
no one but the nurse being present, we should like to know it. Equally 
should we like to learn if there have really been two cases of death under 
these circumstances, and the particulars concerning them. As it is, we 
have looked in vain for them ; Dr. Sansom’s book coutaius only the line 
we have quoted; the other works not a word. We thought we should 
fiud them in the list of deaths of the report of the chloroform committee, 

1 Medical New* and Library, January, 1S66. 

* Gazette aea llnpitaux, Jain 23, 1866. 







but they nre not there, nnd Dr. Sansom quotes from this report, without 
rem nrk, in n subsequent chapter, that “ there is no well-authenticated in¬ 
stance of sudden death recorded, either in this country or abroad, as occur¬ 
ring from the administration of nmesthetics during natural labour, when 
such administrations have been conducted by a qualified medical man.” 

These arc some of the most notable facts connected with chloroform 
accidents which we have thought necessary to briefly mention before pro¬ 
ceeding to a statement and examination of the doctrines of our authors in 
regard to the manner of dying and the probable determining cause of 
death. That equally able men are not agreed upon this point need excite 
no surprise, and will not with any one possessing but slight acquaintance 
with the difficulties which embarrass n decision. In regard to the symp¬ 
toms when death takes place, the reports of fatal eases are written after 
the fact, and are the remembrance of events which occurred with great 
rapidity and under an agitation of feeling on the part of the observers 
easier imagined than described, nnd written too with a very natural regard 
for those most deeply concerned. Experiment upon animals, so valuable 
a means of determining such questions, fails here because it seems ulunc to 
teach ns that we cannot produce death in them with the suddenness and 
rapidity of chloroform death in man. When it is said, finally, that exa¬ 
mination of the body after death throw's no certain light upon the mode 
of dying,* the great difficulty of the subject will be seen at once. It is, 
in fact, one of the most abstruse problems ever presented to the human mind 
for solution. 

The first statement to be made in regard to these deaths, is that un¬ 
doubtedly a considerable number, and especially of those which occurred 
at the very commencement of the inhalation, were entirely independent of 
the chloroform. They were purely the result of emotion ; a snapping of 
the vital cords strained to their utmost tension by the arrival of the long- 
dreaded moment for the operation. Such sudden deaths during, or even 
just before an operation, have always been known, and many such have 
been reported. The case of Desault’s is well known; he traced with his 
finger-nail the line of incision in the perineum of a patient bound up for 
lithotomy, and the man shrieked and died. The case of Simpson’s is more 
note-worthy because chloroform was to have been administered for the 
first time; the doctor was delayed, and the operation proceeded without it, 
the patient dying suddenly ufter the first incision. Had it been given it 
would doubtless have been not only the first but the last administration ! 
All our authors agree that many of the sudden and early deaths were 
really caused by psychical influence and not by the anaesthetic. Thus, Dr. 
Sunsom says:— 

"It is reasonable to suppose that fright or apprehension may have had some 
share in causing the mortality among those who have succumbed before the 
svmptoms of anaisthesia have been induced—that chloroform may have been 
but one (and that perhaps the least) among the influences.” (p. 6G.) 

We believe this statement far too moderate, and think that few are aware 
how frequently such deaths occur. The number collected or mentioned in 

» “In tlio present condition of the subject it must, alas, be said, that the diag¬ 
nosis, the matter of fact of death by chloroform, is to be established more by the 
circumstances preceding the decease, than by the results of the post-mortem exami¬ 
nation.” ( Saburth , quoted from Casper.) 
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these works has certainly surprised us. M. Perrin, in his introduction, 
gives the following:— 

“ A robust man died suddenly of pain during the efforts made to reduce a 
suspected luxation of the knee. 

“ 4 soltlier * a P ed 25. affected with phymosis which concealed fungous growths 
submitted very reluctantly to an operation. No sooner did he see the surgeon’s 
hand armed with a bistoury than he fell into a syncope and instantly died. 

“ -A- woman, 4a years old. of bilious temperament and very irritable, had a 
cancer of the breast. She only consented to an operation with the greatest 
difficulty. During the operation she died in the presence of the assistauts, even 
under the hands of the surgeon, just as he had made the two incisions and 
began to dissect out the tumour. 

“An old man, who was suspected of having stone in the bladder, was to he 
sounded; he had an unconquerable Tear of this investigation. Scarcely had M. 
Civiulc approached the meatus with the sound, than, seized with terror, he died 
in the presence, and in spite of the earnest cares of such celebrated practitioners 
as Ciyiale and Ilonorf*. 

“ Similar accidents have happened twice at the Hotel Dieu, in the practice of 
Roux. r 

“ 'I'his list could be increased, if necessary, by the well-known cases of Gar- 
angeot, Chopart, Desault, CazeDave, and several other authors.” 

Dr. Sansom alludes to some of these and to another which occurred to 
Mr. Stanley. 

Dr. Sabarth delivered a woman with the forceps —“ an easy forceps de¬ 
livery,” and left her doing well: within fifteen minutes he was called buck 
to her in great haste, and found she had suddenly died. He truly says 
that had chloroform been administered, however slightly, it would have 
received the blame of the death. He also gives the following case, which 
happened to Cazenave, of Bordeaux, and is alluded to iu Perrin’s list 

“ “an. -10 years of age, was thrown from his horse and received a broken 
leg. Amputation appeared necessary. The patient was so depressed by the 
idea of losing his limb, that although the intention had been, to chloroform’him, 
this was abandoned, and it was agreed only to make a show of giving it. A 
cloth, without any chloroform, was held some distance before his face. Scarcely 
had he made four inspirations, than suddenly respiration stopped, and the heart 
ceased to beat. All efforts were vain; he was dead.” 

Lister gives a similar case which occurred in the practice of Dr. Mac¬ 
kenzie, of Edinburgh. 

“ Being called to see a gentleman who had fractured his radius, he had some 
thought of employing chloroform in examining the arm, but, changing his mind, 
made the necessary manipulations without it. He then proceeded to leave the 
house, but had not got down the steps leading from the door when he was 
called back with the announcement that his patient had suddenly expired." 

Giraldes, after examining the danger of chloroform administration, comes 
to this conclusion, which is important enough to be placed in italics :_ 

“ The accidents which have been observed do not much surpass in number 
the cases of sudden death which have occurred without apparent cause during 
or soon after operations." (Didionnaire, p. 245.) 

Whether this statement be true or not, it may well be urged in favonr 
of chloroform that by its use in a part of these cases, death would in all 
human probability have been prevented, b}' banishing emotion and destroy¬ 
ing pain, and that if we are obliged to grant that it sometimes kills, it 
sometimes also directly saves. 
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Farther, from the list of deaths charged to the account of chloroform 
we would deduct all those where a very severe operation was performed, or 
one accompanied by much hemorrhage. To attribute the death which 
follows such an operation as removal of the scapula, or, as we have heard, 
of ovariotomy of forty minutes’ duration, to the chloroform employed, is 
manifestly unjust In such cases, chloroform should bear a portion, but 
only a portion, of the responsibility. It comes, as Giraldes well says, “ to 
add a new factor to the causes of death,” but to count, or to weigh such 
cases in an estimate of the danger of anesthetics is unfair. 

Were we writing solely for the future of chloroform, there is another 
class which we should also eliminate from this list, because experience has 
taught us the danger of its administration under such circumstances, and 
it can therefore be avoided. We allude to patients suffering from delirium 
tremens. No less than nine deaths have taken place in such subjects. 
Indeed, that the habitual excessive use of alcoholic drinks excites the worst 
possible influence upon the patient in regard to chloroform inhalation, is 
(he universal testimony of authorities. Experience upon this point has 
accumulated since Nelaton first called attention to the fact, and it may now 
be said to be the universal conclusion that anesthetics should be adminis¬ 
tered to “ hard drinkers” only under circumstances of absolute necessity. 

Proceeding with our investigation ns to the cause of death and the 
manner of dying, two subjects intimately connected, and commencing with 
the best established doctrines, we find that death under chloroform does 
not take place from deep narcotism, or too prolonged administration ; upon 
this point all our authorities agree, although some say “not from an over¬ 
dose, 11 a very different expression, and one to which we do not assent. 

“The history of surgical anesthesia, cf its accidents and its errors, equally 
teaches us that the misadventures due to chloroform are not the result of a 
methodical administration too long continued.” ( Perrin , p. 172.) 

That chloroform can kill in this way no one doubts; but if a man com¬ 
mits suicide, or kills himself, as Toynl)ee has just done, by breathing its 
vapour d Voutrance, or a woman during labour inhales it with no com¬ 
petent person to watch its effects, and dies, these facts should not be held 
against the safety of the remedy when properly used. That chloroform does 
not generally kill in this way, we have absolute proof; Grst, the early stnge of 
the process at which death took place in so many of the fatal cases, and, 
second, the known small quantity which was administered in some of them. 
Still, Dr. Sansom is of opinion that death was, in a few of the cases, 
caused by too deep narcotism, and thinks this must be looked npou as one 
of the causes of death. 

The deaths under chloroform cannot be ascribed to disease of the heart. 
As soon as it became known that the heart was depressed in its action by 
the anmsthetic vapour it was naturally concluded that a diseased organ 
would feel the depressing influence more powerfully than a healthy one, 
and an explanation being a greatly needed waut, this theory found a ready 
acceptance. But Snow taught that the assumption was false, and we have 
scarcely anything to odd from these authors to what he wrote upon this 
point, except that the presentation of their testimony may add to the 
authority. All concur that disease of this organ is no contra-indication to 
the administration of chloroform, except M. Perrin, who believes it pre¬ 
disposes to syncope. 

“Over and over again I have given chloroform to patients affected with 
incompetency of the valves of the heart, and 1 have found them very good 
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subjects indeed for its influence. * * * In persons nlTected with valvular 
disease-m those in whom cardiac mischief is the result of acute rheumatism 
tor example—there is uo special danger in the administration of chloroform ” 
[oansom, p. <6.) 

We might repeat nearly the same in regard to fatty degeneration. M 
uiraldes, the writer in the Dictionnaire, makes the statement that Snow 
considered this a substantial contra-indication. But this is not so : he savs • 

1 have given chloroform in numerous cases without ill effects where the 
symptoms of this, as well as other affections of the heart, were present in 
a very marked degree.” 1 M. Giraldes says that experience iins demonstrated 
And—e ^ ^ wrong,)r im l ,uted t0 this pathological condition. 

boon^hmiMn'r , COn 'u dcrC p d t0 bclahonringumler this organic modification, have 
been submitted to chloroform inhalation with impunitv, and some or those who 
have succumbed during anaisthesia have not presented the lesion in question.” 

i hat special care should be exercised in such cases seems reasonable and 
is generally inculcated. Dr. Sausom would abstain from it in fatty degene¬ 
ration :— J b 

“ The general lesson inculcated would seem to be this: that in eases of marked 
fattj degeneration of the heart, chloroform should not he administered; that in 
cases wherein a debility of the heart is suspected, unusual care should he ever- 
cised to administer a free dilution, so that the heart should not he paralyzed hr 
the sudden shock of an influence which it cannot withstand.” (n. 77.) 3 

There are some, however, who go much further than this, and boldly 
claim that by abolishing pain and preventing its influence in producing 
irregularity of the heart’s action chloroform directly favours the safetv o°f 
the patient. This was Snow’s doctrine, and the report he gives of "the 
action of the heart in a patient whom he observed under lithotrity, both 
with and without the amesthetic, is one of the strongest proofs of this 
position, as it is one of the most interesting observations relating to this 
part of the subject on record. 

Mr. Lister is of this opinion:— 

“It might perhaps, have been expected a priori that chloroform, in the 
early or exciting stage of its operation, would act upon a diseased heart like 
mental emotion and cause irregularity or cessation of its contractions; hut this 
does not seem to be the case. Judging from my own experience. I should sav 
that it tends rather to remove [prevent ?] intermission or irregularity of the 
£?“\ an J? ? n , th . e wl ‘° e ’ 1 beI, ? ve lhl i t cnloroform. by preventing shock and 
mental effort during the operation and anxiety before it, is in reality a great 
source of safety m heart disease.” J ° 

Xotwithstanding this gentleman witnessed n dentil under chloroform 
nnd the patient’s heart was found to be “ extensively alfeeted with fiittv 
degeneration,” he nevertheless attributes the death to another cause, which 
will be considered presently—the shock of the incision; a cause which 
cannot exist with complete anaesthesia; and as to whether chloroform 
promoted the fatal result says:_ 

“ My own impression is. that if it had been pushed to the nsual degree, the 
ratal occurrence would have been averted.” 

1 he doctrine that death results from a particularlv idiosyncrasy of the 
patient has had several advocates of ability and high professional standing, 

1 On Chloroform and other Anesthetics, Loudon, 1858, p. 54. 
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and nt one time it was quite popular. It was, however, long since found 
unreliable, and is, we believe, at present, entirely abandoned. As M. 
Perrin justly says, if the deaths resulted from such a cause their number 
should be more regularly proportionate to the number of administrations, 
which is far from being the case. He cites too, as going to show the 
fullacy of this view, that “ in spite of a number of administrations relatively 
limited, the cases of sudden death in the hands of dentists figure in the 
proportion of nt least 10 to the 100 in the necrological table.” But there 
is stronger proof still, in the fact that in many of the cases of death the 
patients had previously inhaled chloroform; of the 50 fatal cases of Snow 
13 had done so; in one case it had been given six times before. This 
destroys all foundation for the doctrine. Idiosyncrasy is a particular mode 
of being or of reacting to the stimulus of external agents peculiar to the 
individual, and so mush a part of him, or of his life, that it is ever with him, 
does not change from day to day, and ceases only when he censes to live. 

This conclusion has been almost universally and very certainly arrived 
at by authorities on the subject: death under chloroform in the human 
subject does not always take place in the same manner, or ns a consequence 
of the same pathological causes. And it is a decided advance to arrive at 
such a conclusion, for there has l>een a tendency to cling to some particular 
theory of death as the only and invariable one. Such theories have been 
founded on but partial views of the phenomena, have led to the use of but 
partial precautions for the prevention of accidents, and have decidedly inter¬ 
fered with further advances of our knowledge. The accepted doctrine now 
is that death takes place by syncope or paralysis of the heart, and by 
asphyxia, authorities being divided as to which is the more frequent aud 
which deserves the greater consideration. The able advocacy of Snow 
gave great predominance to the doctrine of death by paralysis of the heart, 
and backed as it is by the unimpeachable evidence of experiment ns to the 
depressing influence of chloroform upon the heart’s action, it bids fair to 
maintain its supremacy. We shall see, however, that views differ as to 
whether this cardiac paralysis is primary or secondary. With Snow it was 
primary; blood charged with more than five per cent, of chloroform vapour 
acted directly on the organ, and his experiment of stopping the heart’s 
action in amesthetized animals, by blowing chloroform vapour on the ex¬ 
posed organ, is strongly confirmatory of this view. Yet there is strong 
proof and much reason for the belief that this, at least, is not the only 
way in which the heart is paralyzed, that the paralysis is often of reflex 
character, secondary to some peripheric excitation or the result of some 
profound effect upon the centres of the nervous system. 

Let it not be imagined that this question as to the mode of death is one 
of theoretical interest merely; it has practical bearings of very great 
weight. 

“During the period in which the doctrine of asphyxia was dominant, and 
during which we were preoccupied with improvement of the manner of nna:s- 
thetizing, the annual mean of sudden deaths was about seven for the space of 
seven years. 

“ Since the ideas of syncope have prevailed, and that we have learned to 
place great value upon the moral state, whether in regard to the appreciation of 
the indications or to the manner of conducting the anesthesia. the annual mean 
has remained fixed at three. And meanwhile the manner of inhalation has 
not been changed; we employ chloroform oftener and with less hesitation. 
What is this but to say that we know better how to use it, or. more exactly, 
that we know better to whom to give it?” (Perrin, p. xiii.) 

We will give Dr. Sausom’s views as to the mode of death first; it will 
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Dr. Ellis recognizes three sonrces of danger from chloroform:— 

“1st. From its influence over the heart; 2d. From its effects on the functions 
of the lungs: ard, 3d.' From its action as a narcotic poison in the production 
of coma. The two latter sources of danger may arise either from the vapour of 
ether, or possibly from that of alcohol, as well as from that of chloroform.'* 
(p. 1!9.) 

In M. Perrin we find a strong advocate of death by syncope. He has 
given a full statement of all the reported cases, and entered at very con¬ 
siderable length into a critical examination of the facts detailed, and of the 
theories which have been advanced to acconnt for them. His conclusion i3 
that “ death is the result of dynamic perturbations, of which syncope is the 
habituul organic expression.” (p. 273.) 

“The mechanism of death, judged by the order of abolition of functions, is 
always the same, and manifests itself as follows: Sudden arrest of the sounds of 
the heart; immediately afterwards, exhaustion of the forces, definite cessation 
of respiration, extinction of all vital manifestations." (p. 352.) 

But this syncope, according to him, is not the effect of the anesthetic, 
although all anesthetics predispose to syncope, but an accidental compli¬ 
cation, independent of the agent, and having some other cause, “ which 
by its nature is independent of, and should be separated from, the phe¬ 
nomena of anesthesia.” 

“Abstracting the exceptional cases in which it may be supposed that death 
was the result of an imprudent or excessive administration, the facts demon¬ 
strate that sudden death during the anesthetic process is always the result of 
an accidental syncope.” (p. 405.) 

“Viewed as* a direct effect of the anesthetic agent, sudden death during 
anesthesia cannot be explained by what we know of the action of these agents; 
it presents none of the principal characteristics of this action; it rests an eter¬ 
nal enigma, surrendered to the convenient interpretations of occult influences 
far from satisfactory, and. above all, useless. Viewed as an accident, on the 
contrary, it becomes a regular effect, normal, the nature of which is revealed by 
the observation of similar accidents which happen without amusthctics, and, 
what is more important, the immediate causes of which are deduced without 
effort, either from the conditions created by the state of anesthesia, or from 
anterior conditions of the patient, or also from the manner in which anesthesia 
has been practised." (p. 357.) 

But with M. Perrin syncope means far more than it does with us. We 
have seen that Dr. Sansom makes it synonymous with paralysis of the 
heart; M. Perrin makes it synonymous with “ sideration :” 

“ In order to avoid all confusion, we will say that sudden death by sideration 
and sudden death by syncope, or, if you will, by syncope foudroy ante, represent 
but one and the same form of accidents.” (p. 40G.) 

“Sideration” is a term which has become pretty familiar, from its use 
by French writers in connection with this subject It is a death, sudden, 
instantaneous, without material cause; the result of some profound dy¬ 
namic perturbation of the nervous system; and not, as our author states 
it in this connection, of the nervous centres merely, but of “ the entire 
nervous system, as well the nerves of the periphery as their central point 
of emergence.” 

It will be seen, then, that M. Perrin adheres to the name rather than 
the thing; his “ syncope” includes many forms of death, having widely 
different pathological orgin. For instance, he considers one class of 
deaths as by “ syncope of psychical origin;” a class which includes all those 
which we term death from emotional causes, a class which more truly than 
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The practical effect of M. Perrin’s doctrines are far too important to he 
passed over in silence. From the extracts we have given, and from the 
work at large they are, briefly stated, that sudden death is a danger inj 
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cn,nZ‘ | tha r" ‘° thC asc 1 nt l or *° i,s '"ode of administration,-that this danger 
cannot be foreseen, and therefore cannot be guarded against b 

Hie cause of danger, being accidental and inherent to the subject rema’ns 
permanent as the subject; there does not exist, and there never 5cxU^r 
means by which it can sorely he avoided." (p. xiii.) ’ 7 

We do not believe it Meanwhile we postpone further examination of 
this point to consider for a moment the practical effect of such doctrines 
upon the every-day practice of onr profession. Is it not to restrain the 
use ol this important class of remedies within very narrow hounds ? Is it 
not, n. fact, to limit their use to operations of great severity, and to eases 
or absolute necessity? Faithful to himself, this is what M. Perrin would 
do He acknowledges the difficulty of laying down absolute rules; admits 
that one person suffers more from a slight, than another from a severe 
operation ; but he banishes it entirely from minor surgery (which local 
numsthesia will now most surely do), and also from all such operations as 
those for ingrown nails, extraction of teeth, etc. He banishes it also from 
al those operations known as “ operations of complaisance,” those for the 
relief of deformities, and from use in all those ‘‘researches designed to 
triumph over a supposed simulation or dissimulation, or to clear up a 
medico-legal question.” 

And this is the course all those must follow who believe that there is 
an inherent danger in chloroform which no sign foreshadows and no care 
can avoid. As the surgeon should never undertake an operation without 
candidly laying before his patient the risks he must run, so should the 
chlorofurmist say honestly, whenever he administers the anmsllietic, if this 
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doctrine be true, that possibly death will occur during the use of it, 
and the temporary abolition of consciousness prove an eternal oblivion. 
We will not dilate upon the influence such a communication would exert 
on the mind of the patient in favouring a fatal event during the inhalation, 
or unon the result of the operation for which it was inhaled; nor upon the 
denial thus made to suffering thousands of a boon which more than any 
other in the records of science deserves the name of heaven-given. 

M. Giraldes, in the Diclionnaire, finds Snow’s theory of death unsatis- 
fatorv, and asks wlmt we shall substitute for it. This is his answer 

“We must admit that nil the hypotheses advanced for the solution of this 
difficult problem urc open, in divers degrees, to some objections. I bat which 
appears'to approach nearest to reality, and which nt least is founded on rational 
n ivsiolo-ical grounds, is withont doubt the theory wlileh regards the mortal 
accidents during nnaisthesin as produced by an upnma, occasioned by an accu¬ 
mulation of the amestlietie fluid in the medulla oblongata. 


But this theory is open to the objection Hint it does not ncconnt nt all 
for the early deaths and especially for those where very little of the agent 
was inhaled. It is based, of course, on the statement of Lallemand, 
Perrin mid Durov, in regard to the nraonnt of chloroform in the various 
tissues'. Wc are ready to agree to the general statement of this author 
that it is “by tin intervention in the functions of the nervous system that 
the sudden arrests of respiration, syncope, and sudden deaths are pro¬ 
duced,” but cannot yield assent to his explanation that these effects are 
produced by an unusual quantity in the nervous centres.. Sometimes tins 
is undoubtedly true, but cannot be in regard to those which occurred at an 
early period of the inhalation. . . - 

Wc shall not attempt to follow Dr. Sabnrth through an examination of 
the different theories he lias collected from various writers, but content 
ourselves with n talilc showing the numlicr of deaths by each form, com- 
piled from a careful examination of all the cases lie could find, reported 
with sufficient detuil and accuracy for such a purpose; they were only 47 
in number, and his conclusion as to the mode of death is from the symp¬ 
toms which presented themselves and the results of the post-mortem exa¬ 
minations :— 

Asphyxia, respiration ceasing first.36 

Syncope, pulse ceasing first. 


47 


Mr. Lister declares himself a believer in the doctrine of death from too 
long-continued administration of the vapour. As between danger front 
failure of the circulation and from cessation of respiration, he is strongly 
on the side of the latter. Unfortunately he has adopted decided views in 
favour of the administration of chloroform from a cloth. He seems bound 
to prove that Snow was wrong in “ assuming that when chloroform is 
piven from a folded cloth, it is apt to be in too concentrated a form,” and 
that most of the deaths that have occurred should be attributed to paralysis 
of the heart from the vapour being inhaled without proper dilution. He 
therefore writes too much like a partisan upon this point • worse still be 
experiments like a partisan. For instance, he saturates a cloth with chlo¬ 
roform, suspends it before his face, notes iU rate of evaporation as shown 
by a scale-beam to which the cloth is attached, but inhales through a lube, 
from a distance, instead of inspiring the air and vapour immediately about 
the nose and mouth, and claims that the iuspirating current “does not 
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materially affect the rate of evaporation,” and that the conditions are 
similar to those of a patient inhaling the vapour for surgical purposes!« 
We think common sense will negative any amount of such experimen¬ 
tation. 1 

These are his conclusions:— 

“The theory of syncope from too great strength of the amcsthetic vaponr 
when the cloth is employed being erroneous, the greater number of the deaths 
remain unaccounted for; and, if we except a very few instances for which wc 
seem to have nothing to fall back upon but an idiosvncrasy so rare, that it mav 
be practically left out of consideration altogether, their explanation will I be 
“eve. be found m an overdose of this potent narcotic from too long-continued 
administration.” (p. 99.) ° 

Throughout Mr. Lister’s remarks upon this branch of the subject, we 
find the early deaths ignored and the stage of stertorous breathing is 
looked upon as the only one in which the patient is in peril. To this sfage 
of anaesthesia, or rather to the respiratory process during it, he has paid par¬ 
ticular attention ; he goes at length into an examination of the mechanism 
of stertorous respiration, and is a warm advocate of the efficacy of forcible 
pulling forward of the tongue as a means of “averting danger only.” One 
very important point he insists upon is that stertorous breathing may 
“ become aggravated till it passes into complete obstruction to the entrance 
of air into the chest, though the respiratory movements of the thoracic 
walls still continue.” All this portion of the article is extremely interesting 
and of the very highest practical value. 

Mr. Lister does not hesitate to carry his doctrines into practice, and 
boldly follows the path along which his conclusions lead him :_ 

“The very prevalent oninion, that the pulse is the most important symptom 
in the administration of chloroform is certainly a most serious mistake. As a 
general rule, the safety of the patient will be most promoted by disregarding it 
altogether, so that the attention may be exclusively devoted to the breathing." 
* * * “ Even *ben serious disease of the heart is known to exist, it must lie 
remembered that there is much less risk of syncope tliun of obstruction to the 
respiration.” * * * “ Preliminary examination of the chest, often considered 
iudispensable, is quite unnecessary, and more likely to induce the dreaded syn¬ 
cope, by alarming the patient, than to avert it.” (p. 105J) 

We have now pretty fully presented the prevalent doctrines as to the 
mode of death under chloroform. If we were restricted to the choice of a 
single authority npon this point among those we have cited, it would be 
Dr. Anstie; his views are rational, supported by facts, and, so far as they 
go, satisfactory. But thnt there may be other modes of death, appears 
certain. There has always seemed to be a tendency to restrict the fatal in¬ 
fluence of anesthetics too exclusively to the chest organs; this is the great 
objection to Snow’s theory, nnd to some others. Since the central nervous 
system has been acknowledged to be liable to a fatal influence from chloro¬ 
form, whether from too prolonged or too rapid administration, there appears 
a like tendency to restrict the fatal influence to that part alone, ignoring 
other parts of this important system, equally important, and, in our 
opinion, equally influential in producing death. 

There is one mode, in which we believe death may be occasioned, which 
we are surprised to sec has not received any attention from writers upon 
this subject. We allude to death by shock, the fatal impressiou being a 
sudden influence upon the branches of the par vagum in the lungs, pro- 

1 S«e note to his article on pages 97 and 98. 
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duced by the inhalation of undiluted vapour of chloroform, this impression 
being transmitted by reflex action upon the heart. The pathological con¬ 
dition is Sansom’s syncope from “loss of the irritability of muscle;” the 
cause, which he docs not give, is, ns we have indicated—a profound and 
sudden impression upon the peripheral extremity of nerves distributed 
through the lungs, lie says this form of death is “ akin to death from 
shock^;” we say it is death from shock. Why not call it so ? Certainly 
it is preferable to the adoption of the French word “ sideration,” a term 
much better adapted to concealing our ignorance than expressing our ideas, 
and far inferior to an English word which conveys a distinct idea to every 
medical mind, however little we may know of the ultimate pathology of 
the condition itself. 

But will reason and the facts sustain this view ? Let it be remembered 
we are advocating the doctrine that it is one of the modes of death, not 
the exclusive mode, but still, we believe, the most frequent one of all. 

“There are two inodes of death from chloroform—the first, and most/rcqunif, 
sudden death at the early stage of its influence; the second, a gradual mode, 
the comatose state, etc." (Hansom, p. 72.) 

It is to the first class alone the doctrine we have presented pertains. 
And, first, we say, it Is consistent with analogy. That sudden impressions 
upon the peripheral extremities of nerves produce profound effects upon 
internal and vital organs is one of the best known facts of physiology. 
The cold water that, slowly applied to the hands and face, produces no j»er- 
ceptible influence upon a person, when dashed in his face causes immedi¬ 
ately spasmodic efforts of respiration—catehings for breath, and consequent 
irregulurity of the action of the heart. If it be objected that the effect is 
not profound enough to make the cases parallel, we reply that the exciting 
agency being increased in power, from water to chloroform, or the nerves 
affected by the agent increased in sensibility as from those of the external 
to the internal surface of the body, we may look for proportionably greater 
effect. But there is a more direct answer than this; half a pint of the 
same agent, water, drank icc-cold in certain states of the system has over 
and over again caused instantaneous death. Moreover, we say that in 
such cases death was caused by a profound impression upon the nerves of 
the stomach reflected upon the heart, and we call it death by shock. Again, 
the same is true of alcoholic drinks, between the effects of which and of 
anesthetics there is so close a parallel; the brandy which, diluted and 
slowlv drank, produces only intoxication, when drank clear and at a draught 
causes instant death. And we say, too, that this was death from shock. 

This theory agrees with the manner of death. It is sudden ; the inha¬ 
lation seems going on well, when all at once the patient starts up or 
struggles a moment, or suddenly turns pale, and is dead; “like an elec¬ 
tric current arrested in its course.” Just so death from emotion takes 
place, and death from emotion is death from shock. 

It explains the early deaths. Can as much be said for any other theory l 
We believe not. It is not necessary for desith to be produced in this manner 
that the inhalation should have been long continued, nor that much chlo¬ 
roform should have been poured out for administration; the sole condition 
is that the patient should get a single inhalation of vapour entirely or 
nearly undiluted with air; the sudden impression on the vast ramification 
of nerves is made, transmitted, reflected, and death occurs. A moment of 
inattentiou on the part of the administrator, a hasty or incautious increase 
of the amount on the cloth or sponge, and it is doue. 

No. CV_ Jan. 1867. 12 
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It will nndoubtedl}’ be advanced here that the air-passages do not bear 
with impunity very strong chloroform vapour, but coughing is produced, 
lending to temporary suspension of the inhalation. We admit the fact, but 
see no difficulty in it. It is only exceptionally, without doubt, that chlo¬ 
roform vapour of sufficient purity to produce the fatal impression can pass 
the glottis; yet that it may do so at any moment is clearly reasonable, for 
that the watchful guardians of this vital inlet to the body may be sur¬ 
prised we all know, or at least we use the term to explain to our satisfac¬ 
tion the fact that a solid body of considerable dimensions, even such a 
prickly object ns a cockle-burr, can be drawn by a sudden inspiration into 
the larynx or trachea. So, exceptionally, may chloroform vapour of unu¬ 
sual strength gain access, and it is precisely this rare and exceptional oc¬ 
currence of these early sudden deaths under chloroform which has rendered 
their explanation difficult 

r l his theory will explain the deaths which have occurred after previous 
safe inhalation of the vapour. That sudden death should occur to a 
patient who seemed from previous repeated inhalations beyond the possi¬ 
bility of meeting with accident was so singular a fact as to'attract unusual 
attention, and numerous explanations were advanced to account for it; 
none of them were entirely satisfactory, and uoue of them, we believe, 
will cover the ground so fully as that of shock. 

We have now to examine how such a view of the mode of death agrees 
with clinical experience. This is the final test of all medical doctrines, 
and one by which it must stand or fall. Reading over carefully the reports 
of fatal cases, it is surprising how frequently death occurred immediately 
after the increase of the amount of chloroform on the cloth or sponge or 
in the inhaler. We quote from Dr. Sabarth’s Case 84;' the patient was a 
boy, the oi>cration for double strabismus. 

“ Chloroform was administered upon a piece of lint and produced no unusual 
symptoms. After three or four miuutes the operation was comtfienced, and, as 
sigus of sensibility manifested themselves, a fresh dose or chloroform was 
applied. Scarcely had this been done when the countenance of the patient 
became deadly pale and the pulse, which was just perceptible, disappeared.” 

This is a type of many of the cases which can be found in the list of 
chloroform accidents. Looking over M. l’crrin’s list we find no less than 
nine which followed very closely this course. 8 It is not necessary to quote 
them ; several can be found in Snow’s list. We believe this explanation 
especially applicable to those cases where there has been a prolonged struggle 
between the umesthetizer and the patient, either from timidity on the part 
of the one or from the latter being of that class of subjects, robust, muscu¬ 
lar, and perhaps given to strong drinks—in which the stage of excitement 
is always longer and more marked than in others. After much time has 
been fruitlessly expended, patience is exhausted, and a new supply of chlo- 
rolorm is added intended to l>e sufficient to terminate the contest at once. 
It does so, but uufortunutcly iu a manner entirely different from what was 
intended. 

But there is also good authority to support this view; if our other 
positions have ull been assailed, we will full back upon that. Being a 
question appertaining to the nervous system, we may say that the authority 
we adduce is of the very higest character:— 

•*It is by the reflex influence due to the sudden irritation of the branches of 


' Medical Times and Gazette, Oct. 9, 1858. 

1 Cases xi., xii., xvi., xviii., xxvi., xxxv., xl., xlvii., lxvi. 
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the par vasrnm in the Inn" that chloroform has killed in the very rare cases in 
which the heart’s action has been stopped before the respiration.” (Bnows- 
Skqdat.d, Lectures on the Physiology and Pathology of the Central Nervous 
System, P- ICO.) 

The eminent physiologist is speaking of animals, yet notably, they are 
more difficult to kill with chloroform than man; so much so, that it is 
denied by most writers that they can be destroyed at all by the influence of 
the agent on the heart, and maintained that they always die by failure of 
respiration from prolonged administration of the vapour. If true of 
animals, it certainly is true of man. 

We do not know that Dr. Brown-Seqnard has ever written more fully 
upon this view of death by chloroform than the few lines quoted above. 

If he has ever elaborated the above paragraph in any artiele or work, we 
have not met with it. Yet brief as is this statement, so consistent is it 
with reason and with clinical experience, and so high the authority from 
which it emanates, that we can furnish no explanation of its being entirely 
ignored by every author who has written upon anmsthesia from the time 
it appeared in print until the present. 

But death may still take place by shock, the initial impression being 
differeut—a sudden and profound excitation of the nerves on the cutaneous 
surface of the body. The able authority we have just quoted gives some 
striking examples of a sudden suspension of the heart’s action from such 
a cause, and looking over the list of fatal chloroform cases, we find abun¬ 
dant additional evidence. In quite a considerable number of the cases 
death followed immediately on the first entrance of the surgeon’s knife. 
This was the case in the only instance of death seen by Mr. Lister, already 
alluded to; the patient started and died as a single sweep of the knife 
amputated the penis. The author alludes in a note, briefl}', to Mr. Bicker- 
steth’s observations and opinion, which are given more fully by Snow (p. 
240). This gentleman relates three instances in which the pulse suddenly 
ceased as the first incision was made by the surgeon, and then in a few 
seconds recovered itself; and he Ixdieves that the stoppage of the pulse was 
the effect of the shock of the incision. Snow dissents from this opinion, 
and thinks it more probable that the cessation was caused by the profound 
influence of the chloroform. Nevertheless, Snow’s own report of the case 
of diseased heart, observed by him, where lithotrity was performed with and 
without chloroform, and which we have already mentioned, is a striking 
example of the influence of a peripheral excitation, or pain, upon the 
regularity of cardiac movements. 

M. Terriii considers, at length, the influence of the intervention of the 
surgeon in producing death, and admits its importance, although with him 
the fatal event is brought about by “syncope.” He notices Mr. Bicker- 
steth’s observations, and also the investigations made by M. "Vigorous to 
elucidate this important clinical fact. 1 The conclusions of this gentleman 
are that the influence of the sensory nerves upon the circulation exists even 
during the anaesthetic sleep; that it appears to be augmented ; that it may 
be of such degree as to arrest the movements of the heart; and that this 
was the cause of the majority of deaths from chloroform. Now, as M. 
Perrin justly remarks, since less than half of the deaths occurred “during the 
operation,” the latter conclusion cannot be true, and he arrives at what we 
fully believe to be the true solution of this matter; it is only in a certain 
stage of the anaesthetic process that the sensory nerves can exert this infiu- 

1 Tlie reference is to “ De l’influence <le la Feasibility sur la circulation pendant 
l'anxitliesia chirurgicale.”— Comptesrendus de VAcademiedes Sciences, t. lii. p. 201. 
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ence npon the circulation ; during incomplete anaesthesia the heart’s action 
may be thus affected, when it is complete the source and origin of the im¬ 
pression, sensibility, is abolished. 

“Observation in man confirms this view. We have taken the pains to watch 
the state of the pulse in eight patients during the entire duration of anajsthesia, 
uud we have seen that at the moment of excitation, whether initial or repeated, 
it marked the reactions indicated by M. Vigorous, even upon the occasion of 
slightly painful impressions, the pricking of the suture needle for instauce. But, 
confirmed anaesthesia, as we have defined it, once obtained, the pulse does not 
betray, in any manner, the cont re-coup of the operation. The circumstances 
under which the accidents have happened witness the same thing. Of the eigh¬ 
teen cases of sudden death occurring during the operation, there were ten in 
which the anaesthesia was manifestly incomplete." (p. 413.) 

We think this will answer a question which we could not fail to antici¬ 
pate, and which, most probably, some of our readers have already put. 
What is the good of all this minute inquiry as to the exact mode of death 
by chloroform, and which has so much the appearance of pathological hair¬ 
splitting? It is answered, in part, by the latter portion of the above 
quotation. If there is any possible way of avoiding a death it should be 
known, understood, and practised upon, and the plain, practical lesson from 
the above is, that complete anaesthesia is better than partial. Better, 
because safer; a little chloroform, so often mentioned, is like a little learn¬ 
ing, a “dangerous thing,” while full doses carry their own protection from 
evil. 

So in regard to the other channel by which a fatal influence is conveyed 
to the heart, death occurring from a profound impression suddenly made 
upon the ramifications of nerves in the lungs. The practical lesson is 
plain ; avoid the danger by a slow and careful administration of the agent. 
Everything goes to show that it is the sudden impression of the agent 
which causes the shock, and this being understood the danger can be easily 
avoided. This danger is acknowledged and taught by most of the authors 
under notice, and it would be manifest injustice not to mention the fact. 
We have differed from them as to the modus operandi of the agent in 
producing death, but we could not express any more clearly the recognition 
of danger in sudden interruptions in the iulmlution, or warn any more 
distinctly against them. 

“Rapid and brusque inhalations, in which a large quantity of chloroform is 
given at once, arc particularly injurious. First they may poison the patient; 
but this is the least danger, since it is easily avoided. The greatest objection 
to them is that they act upon the nervous system by shocks and jerks." 

“Experience has demonstrated that among all preventive measures the most 
important is to proceed with the inhalation very slowly, avoiding all sudden dis¬ 
turbance, all shock to the nervous system." (Perrin, pp. 410, 411.) 

“ In the case of strong atmospheres the danger is due, not only to the quan¬ 
tity of chloroform present, but to the rapid and sudden influence produced." 
(Sansom, p. 83.) 

“ I am quite sure that the danger of chloroform is not proportionate to the 
quantity retained in the system—it is its early influence, the • brusquerie’ of its 
action which has caused the great part of its fatality." (p. 84.) 

“ Commence the inhalation gradually. Use no force if it can possibly be 
avoided. * * * Recollect that any sudden increase in the strength of the 
vapour may produce sudden syncope." (p. 134.) 

The latter quotation is from his chapter on the “ practical rules for the 
administration of chloroform,” than which we do not know a better chap¬ 
ter in any book of any language; it is a safe guide for the practitioner 
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whatever views may prevail ns to the particular mode by which death is 
caused. 

It will have been observed, withont doubt, that the tendency of the doc¬ 
trines we have advanced is to bring the deaths from chloroform to the 
door of the administrator. We accept the conclusion, for we think it can¬ 
not be escaped. Deducting those cases in which emotion played the chief 
part in producing the fatal event, and those in which the anaesthetic was 
but one of the “ factors,” we believe the others were nearly, if not quite, all 
due to mnl-ndrainistration. The vapour was given too rapidly, of too great 
strength, too suddenly, or, in rare instances, for too long a period. The 
facts sustain this view; the nuinlier of deaths from self-administration, the 
number in the hands of unskilled administrators, as dentists, the manner 
of death, the circumstances of the administration, the symptoms in cases 
where death was threatened, but did not take place—all concur in placing 
the chief responsibility upon the mode of administration and the dose of 
the remedy. Authorities support this view, and have always done so. It 
was the essence of Snow’s theory that death resulted from too large a per¬ 
centage of chloroform in the blood, and might always be avoided by re¬ 
stricting the amount. But the fault of his theory was that it took no 
account of the rapidity of inhalation as bearing on the question of death, 
and we have seen how very important a part is played by sudden changes 
of the rate of administration. The authors whose works are under notice 
generally sustain this view. Sansom says: “ It is very certain that want of 
caution has had its influence in the production of the fatality;” and again 
" some of the deaths would not have occurred had the chloroform been 
cautiously and fairly administered.” 

This doctrine is distinctly inculcated by Mr. Lister. lie is trying to 
account for the deaths having been so much more numerous when the 
ansesthetic was administered for trivial operations:— 

“ When some great operation is to be performed, like the amputation of a 
thigh or the removal of a stone from the bladder, plenty of well qualified assist¬ 
ants are present, and each of them, including the giver of the chloroform, is 
duly impressed with the importance of his office, and bestows the requisite pains 
upon it. But when some trifle is to be done, the whole affair is apt to be re¬ 
garded too lightly, and the administration of the anmsthetic is perhaps confided 
to some unsuitable person who also allows his attention to be distracted by 
other matters." 

Dr. Ellis says: “ It is, however, only too probable that a still larger 
proportion of the fatalities laid to the charge of chloroform, might more 
correctly be ascribed to the mode in which it was given.” 

There is a table in Dr. Anstie’s work from which can be drawn an argu¬ 
ment bearing upou this question. Dr. A. has had twenty-one cases in 
which alarming symptoms occurred out of a total number of 3,058 admin¬ 
istrations, or 1 in about every 145 ! a most surprising proportion, and one 
which, if generally observed, would, we believe, soon pretty nearly do away 
with anmsthetics altogether I We felt compelled to try and find an ex¬ 
planation of so singular an occurrence, and one differing so widely from 
general experience. We think we have found it in the columns which give 
the dose of the remedy and the period at which the symptoms occurred. 
From oue to three drachms was the quantity; none less than a drachm ; too 
large a dose, we maintain, to be safely commenced with from lint or a 
handkerchief. In Case 5, 5j was given on a handkerchief, and the alarming 
symptoms began in less than half a minute; in Case 8, 5U were given, and 
the symptoms began “ after a very few deep inhalations;” iu Case 11, 5j 
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on lint, and “ after a feu- inspirations,” Case 14, the same exactly ; and so 
on. Is it possible not to connect the alarming- symptoms with the mode 
of administration in these cases ? We think not, and we find in this 
curious table, the like of which we do not believe could be furnished by any 
other person, several most important practical lessons and strong evidence 
in favour of the doctrines we have maintained in this article. 1 

It seems to ns passing strange that the influence of the mode of admin¬ 
istration in occasioning death should have been so generally ignored by 
writers on chloroform. Reluctance to advance any doctrine likely to cast 
blame upon members of the profession may have contributed to this, and 
it would l>e laudable were blame the necessary consequence, which we can¬ 
not admit. Rut even if it were, it should have no influence in a question 
of science. Whatever the explanation, the fact remains the same; every 
explanation seems to have been preferred to this. Now there are three 
elements, so to express it, entering into the process of amusthesin—the 
remedy, the patient, and the mode of administration. An impure article 
of the remedy was maintained as the cause of death as long as it could 
be; then everything faulty on the part of the second element, the patient, 
was advanced; idiosyncrasy, diseased heart, and, worse than all—when 
patients died after having previously inhaled it with safety—the doctrine 
was brought forward that persons did not always respond alike to its 
influence! The third element seemed forgotten, yet it is not only likely to 
be uncertain, but one positively impossible of being uniform under the most 
usual mode of procedure. The vapour of a liquid is administered whose 
rate of vaporization differs so much at ordinary temperatures as to be 
double at one time what it is at another ;* the liquid is poured by guess on 
a handkerchief or towel, and held at varying distances before the mouth and 
nose of a patient, whose rate and depth of respiration vary from moment 
to moment! And yet, when death occurs, it is assumed, generally, that 
this process is a uniform unvarying thing, and the deviation from the nor¬ 
mal course of events is looked for in the impurity of the remedy or some 
condition of the patient 1 

It is chiefly by a more careful administration that we believe children 
have so generally escaped nccideuts with chloroform. That they are not 
absolutely secure we have seen, while numerous theories have been advanced 
to explain their great proportionate immunity. None of them are entirely 
satisfactory, while some undoubtedly express a portion of the truth, which 
is all we will claim for this one. As Mr. Lister maintains a greater be¬ 
stowal of care upon every step of capital operations, and seeks in that way 
to account for the greater safety of patients anaesthetized for such a pur¬ 
pose, so we seek in the tenderness of the child-patient, the evident weakness 
of the trembling form compared with the strength of the giant we hold in 
our hands, an explanation of its safety under chloroform. The absolute, 
pressing need of caution and care are forced upon our attention with a 
power which it is impossible to escape. 

It is not consistent with the operations of the human mind that so serious 
a matter us danger from chloroform should exist without various and per¬ 
sistent attempts being made to remedy it. Diflerent propositions have 
been made for this purpose from time to time. The Grst we examine is 

* This tnblc is quoted by Sansom, but the amount of chloroform given is omitted 
—a most important point. 

2 “ Air at 40© Falir. can retain G per cent, of chloroform vapour; at G(P, 12 per 
cent.” ( Sansom , p. 22.) 
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the substitution of ether for chloroform. That the stronger agent acts 
more promptly, more pleasantly, and that with it anesthesia is more easily 
as well as more rapidly produced, is not denied by the advocates of the 
weaker, and the sole question to be decided is as to the relative amount of 
danger in the two. It is claimed by the advocates of ether, by some of 
them at least, if not by all, that it is essentially harmless—that no well- 
authenticated case is on record in which death can fairly l>e attributed to 
this agent. This claim cannot be allowed upon the testimony of the 
authors before us. Dr. Sunsom alludes to nineteen cases of death from 
ether, os collected and published by Trousseau; the details are wanting, 
yet the high authority for the statement will generally be considered a suf¬ 
ficient voucher for its truth and justice. I)r. Sabarth quotes the second of 
the conclusions of the Boston Society for Medical Improvement—(“ It is a 
generally accepted fact that ether is less dangerous than chloroform”)— 
and udds the following paragraph:— 

“Thirty-six cases of death from ether are known to have been collected, so 
that in proportion to the frequency of the administrations of chloroform, and of 
the much less frequent use of ether, the number is a very large one." (p. 154.) 

lie believes that chloroform will remain the principal anscsthetic. 

M. Giraldes, in the Dictionvaire, examines this question at considerable 
length. lie decides, a priori, that the inhalation of ether cannot be ab¬ 
solutely free from danger, and that in claiming that it is so the medical 
societies of Boston and of Lyons have advanced a proposition “ much ex¬ 
aggerated.” lie finds this decision supported by the facts; he examines 
the cases given by the Boston Society, and says : " This collection of facts, 
to the number of twelve, show well that the ether has been one of the 
factors, if not the principal factor, which has occasioned the death and 
thinks the “American surgeons, devoted partisans of ether, carry their 
enthusiasm too far.” Upon the persistent attempts which have been made 
to explain away the agency of the ether in bringing about the fatal result, 
he makes an excellent point:— 

“ Wc arc obliged to remark, that if in examining the accidents attributed to 
chloroform, the same vigorous method had been pursued as has been followed 
with those attributed to ether, assuredly we should have arrived at a diminution 
of the number of the mortal accidents which cast a shadow over its history.” 

M. Perrin gives the details of three cases of death from ether. Follow¬ 
ing the same rules of examination which we should do in regard to chloro¬ 
form, we reject two of them as not fair cases. In one, at Lyons, the patient 
was very feeble and prematurely aged, and was advised not to inhale the 
ether; in the other, at Bellevue Hospital, under Dr. Alonzo Clark, a post¬ 
mortem examination revealed a tumour in the right lobe of the cerebrum. 
The third ease we consider an undoubted case of death from ether. 1 

There is another clear case of death from ether on record in this coun¬ 
try. We allude to the case reported by Dr. W. 11. Mussey, of Cincinnati.* 
If the agency of the nmesthetic has been successfully explained away in this 
case, wc have not met with it. Dr. Sabarth copies it into his work with¬ 
out expressing any doubts. 

1 The references in M. Perrin’s work are carefully given, with the exception of 
this case! It is not stated where it occurred, or under whose care! The reference 
is to Journal Connaissances Mid. et CUir., 184-—the date evidently a typogra¬ 
phical error. The patient was a Bavarian, it was in au hospital, and Charriere’s 
instrument for the ether was used. 

* Cincinnati Lancet and Observer, January, 1881. 
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The relative dnnjrer of the two agents then is a point difficult to 
dr ermine, impossible without figures, which cannot he obtained. Our 
belief is, that did we know the total number of inhalations of chloroform 
with 200 deaths, and the total number or etherizations, allowing only the 
two undoubted cases of death mentioned, the ratio nr deaths in the latter 
would be fully equally to that of the former. The general verdict of 
authorities is that ether is less likely to occasion death than chloroform 
because a weaker agent, and, therefore, better for careless or inexperienced 
administrators. In onr own opinion it is impossible to occasion death by 
shock it it h ether; not only a possible but probublr a frequent mode of 
death by chloroform. In this respect the two agents differ just ns wine 
differs from ardent spirits. Enough or the former could not be drank off 
at once, or would not produce a sufficiently profound impression upon the 
nerves of the stomach to produce the instantaneous death sometimes caused 
*‘ ,e Intter. IJut so fur as utility ami the demands of practice are con- 
evened, the question has been emphatically decided by the profession—it is 
pretty nearly Boston anil Lyons against "the civilized world. Nor do any 
of the reconsiderations which arc from time to time urged upon the pro- 
fission affect the decision: “As the matter uow stands, the use of chloro¬ 
form is increasing, that of ether diminishing.” (Sansom.) 


The doctrine of Snow that death was alone ennsed by breathing air too 
highly charged with chloroform vapour leads directly to the use of an inha¬ 
ler, an instrument which would always regulate the amount of vapour ad¬ 
ministered, ns a preventive of accident; and since his time there have now 
and then npjicnred advocates of inhalers, who would fain make the profes¬ 
sion believe such an apparatus to be indispensable, that his own instrument 
is the best, and by the use of which nil danger can be avoided. So little 
effect, however, has been produced upon the profession, in this country at 
least, that inhalers might lie dismissed without a moment’s consideration. 
As Da Sansom, however, again appears as the advocate of an apparatus, 
mid as it appertains to the subject, we give it a passing notice. Amon rr the 
authors under review we find Sansom, Ellis, and Anstie in favour oF the 
use or inhalers, and Lister, Saharth, Girnldes, and Perrin opposed to them. 
The objects to lie obtained by them is the insurance of an atmosphere of 
uniform and moderate strength, not containing above a certain percentage 
of vapour, Dr. Anstie gives 3.5 per cent, and thinks such an instrument 
would insure the perfectly safe administration of chloroform. Dr. Sansom 
has invented a special inhaler, constructed with two principles in view—a 
definite dilation of the vapour and a gradually increasing strength of it, 
and thinks helms improved upon Snow’s, although in regard to Mr. Clover’s 
instrument he expresses himseir us considering it “the safest method of all 
for the administration of chloroform.” Mr. Clover’s plan is to use a hag 
large enough to contain the air for the respiration or several patients during 
inhalation ; into this is introduced sufficient chloroform to give accurately a 
strength of 4.5 per cent., and, by means of a valve near the month-piece, 
even less than this is administered at first. The bag is attached to the- 
coat or around the neck of the person giving the auatsthetic, and is, of 
course, costly, cumbrous, and formidable in appearance to timid patients. 
In Dr. Austie’s opinion, too, this is the best apparatus, although Sansom’s 
inhaler had not been presented when his book was published. 

Ihc argument in favour of inhalers made by the chloroform committee, 
based upon the fact “ that not less than SO per cent, of the fatal accidents 
with chloroform have arisen when it has heeu given on a handkerchief, 
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lint, or sponge,” we do not consider of any weight, because the number of 
administrations without an instrument so vastly exceed those with one. 
Any argument in favour of them, based upon economy in the amount of 
the anesthetics used, is unworthy of a moment’s consideration. None can 
certainly be founded upon their superior convenience, for all of them require 
special study and care in their management This is especially the case 
with Dr. Ellis’s, an ingeniously contrived instrument for insuring definite 
amounts of vapour from several fluids of different rates of vaporization, 
probably well effecting the end in view, but complicated, according to his 
own testimony, requiring study, and, we believe, utterly impracticable in 
daily life. It will not do, especially for Dr. Sansora, to base any argument 
upon the number of times any one of them has been used without accident, 
for we should turn against him his own reply to those who claim special 
immunity from accident on account of having followed some special mode: 

“ If you had given chloroform ten, or even twenty thousand times, and had 
then met with a case of death, you would but have received your just pro- 
jMjrtion according to recorded cases.” The only satisfactory proof would 
he absolute immunity from accident when an inhaler was used; unfortu¬ 
nately this cannot be furnished. In Dr. Anstie’s table of 21 cases in which 
alarming symptoms occurred, Snow’s inhaler was used twice, alone. An¬ 
other important fact is learned from this table, as well us elsewhere; in 
one case Weiss’s inhaler was used, but was “ out of order!” That the 
mechanism of tubes and valves may become deranged, and thus introduce 
a new element of danger into the process, is an important fact, and a most 
serious objection to all these instruments. 

“The employment of inhalers is not only an embarrassment in practice, but 
we will go further, and say that it introduces a cause of danger.” (Girubles.) 

•* Inhalers have also their sombre list. * * * In the sixty cases in which 
the manner of administration is indicated an inhaler was used twelve times. 

* * * Thus in one-fifth of the fatal cases a mechanical apparatus was em¬ 
ployed, a proportion which is very considerable when we take into account the 
limited use of them. * * * It suffices for us to draw this conclusion, 
the immunity promised in their name remains thus far a Utopian idea. It is a 
philanthropic dream, but it is only a dream.” ( Perrin , p. 461.) 

If we needed any more authority, we should find it in the practice of the 
most eminent surgeons of the world; those who use chloroform the most 
frequently, administer it in the most simple manner. Velpeau, Lnrrey, 
Cloquet, Nelnton, Caseaux, Jobcrt, lluguier, Simpson, Sytne, Druitt, 
Erich sen, all reject inhalers. We will not soy that there is no such thing 
used in this country, but we certainly do not know, and have never heard 
of a surgeon in America who uses them, nor of a respectable authority for 
their use. 

But, in spite of all this testimony, if the question were simply between 
an inhaler and the most frequent mode of administering chloroform, upon 
a handkerchief, thick towel, or some article nearly impervious to air, we 
should prefer the former, believing the latter to be the worst possible plau. 
There are elements of safety in inhalers; they secure definite dilution of 
the vapour, and prevent those sudden irregularities and shocks with the 
vapour, which play so important a part in the production of danger; 
hence, they are certainly safer in unskilled hands. With the exception of 
Mr. Lister, the testimony is unanimous as to the evils of administration 
from a handkerchief:— 

“The great objection to the administration of chloroform on a handkerchief 
is its irregularity—the utter ignorance we have of the strength of the vapour 
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inhaled at a given time. At one moment a quantity of air strongly impreg. 
uate.1 with chloroform may enter the lungs; at another, a breath may be taken 
of almost pure atmospheric air.” (Sansom , p. 79.) 


This we know from personal trial; a mere change in the position of the 
handkerchief may give a whiff of the vapour which is overpowering Add 
to tins the widely different rate of vaporization of chloroform at varying 
temperatures of the atmosphere, and the great irregularity of this mode 0 } 
administration is manifest. The article upon which the chloroform is 
sprinkled should lie porous, and sufficiently so to admit of free respiration 
through it, and which will insure the entrance of the vapour to the lungs 
pell mixed with air, and not in strata. Nothing meets the necessities of 
the case tetter than sponge; not a flat or round piece, upon which the 
liquid is poured and held under the nose, hut a cup-shaped piece, fitting over 
the respiratory orifices. Such a piece, well squeezed out of water, a few 
drops of chloroform sprinkled on it to begin with, und pressed gently so 
ns to carry the nmesthetie to all the interstices through which the air will 
pass, affords the liest possible instrument for everyday practice. If any 
one accustomed to the use of a napkin or handkerchief, will trv this plan 
pc feel confident he will be surprised at the ease and regularity of the pro- 
auction of anesthesia, and the small quantity of the liquid used. 


Tlie use of n mixture of nmesthetie vapours ns n means of escaping the 
dangers of chloroform, is tile proposition at present attracting the most 
attention, and one, we believe, which deserves the most careful considera- 
r'V nl,xturcs have always been more or less used, but the Report 

of the Chloroform Committee of the Mcdieo-Cliirureica! Society of London 
hrst distinctly nnd unequivocally declared their superiority, and placed upon 
their use the seal of authority. This was so recent tlmt it is only in the 
latest works of our list—those of Drs. Sansom and Ellis—that we find any 
adequate mention of the subject. SL I’errin gives an account of the only 
dentil known to have taken place under n mixture of other nnd chloroform 
the cose occurred in this country, nnd tvns reported in this journal for 
July, ISo, ; tlie patient wns a child five years old, the operation removal 
ol a tumour, and Tour ounces of blood were lost during tlie operation That 
tlie principles of administration were not ns well known then us now is verv 
certain, nnd mny he fairly urged in reference to this ease, even were there 
no unfavourable “ factors” present, a severe operation and loss of consider¬ 
able blood for n patient of that age. 1 

Tlie object of nutesthetic mixtures is the avoidance of danger, especially 
of that danger arising from the depressing inilucnce upon tlie heart’s action 
winch chloroform most certainly exerts, which ether does not exert, nlthoipdi 
the evidence is insufficient to convince us that it stimulates the heart as 
alcohol certainly does. The committee proposed three mixtures •_ 


A. Alcohol 
Chloroform . 
Ether . 

B. Chloroform 

Ether . . 

c. Chloroform . 
Ether . 


1 part. 

2 parts. 

3 parts. 
1 part. 

4 parts. 

1 part. 

2 parts. 


Tlie introduction of alcohol is n novel feature in one of these nnd Dr 
Sansom gives the credit of originating this mixture to Dr. Ilarlcy. There 


‘ Snow Joes not hesitate to say that the patient died of hemorrhage. 
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is no doubt thnt tbe alcohol plays a very important part in addition to and 
independent of its stimulating effects, cither by modifying the influence of 
the others, or in affecting their vaporization, or both. The committee 
says it is by '• the uniform blending of the ether and chloroform when com¬ 
bined with alcohol, and probably the more equable escape or the constituents 
in vapour.” Dr. Ellis says “ the chloroform is, after all, the potential 
nuent i the others are chiefly adjuvants* * * “ vehicles and diluents 
of the chloroform.” Dr. Sansom' gives strong testimony as to the stimu¬ 
lating effects of this ingredient, counteracting the depressing influence of 
chloroform:— 

* In my own experiments I have found that alcohol has had the greatest efTect in 
sustainin'* the heart’s action during the intluence of chloroform. I can particularly 
recollect one instance in which alcohol, having been administered in vapour to 
a fro-', it was impossible to cause death by any strength or chloroform vapour. 

I certainly think that a dilution or chloroform with alcohol is advisable in many 
instances, and 1 am quite sure that the administration by the stomach of a little 
alcoholic stimulant acts beneficially.” (p. 1-10.) 

Dr. Ellis 1ms made the administration of mixed vapours his special 
study, and is their especial advocate. He believes timt nmesthesia by this 
method “ has been proved to lie the safest, the pleasantest, and the best, in 
its total results.” A large part of his small book is taken up with expe¬ 
riments upon the differing rate of vnporization or the fluids and the means 
he has tried to equalize it. In this he claims to have succeeded as well ns 
in devising an apparatus which insures the administration of a larger 
than usual amount of tbe vapour of alcohol. In everything relating to 
these parts of the subject his work is very complete, and his reasoning is 

8 The objections urged to anmstlictic mixtures arc: 1. Tbe length of time 
required for the process; 2. The probability of sensibility not being abol¬ 
ished (Sansom); and, 3. Tile unequal rate of vaporization of the fluids 
(Ellis) The first two cannot, in our opinion, be sustained. The third 
“ introduces a new clement of danger.” It was first advanced by Snow. 
He says when ether is combined with chloroform “ the result is a com¬ 
bination of the undesirable qualities of both agents, without any compen¬ 
sating advantage,” and that there is great danger because the operator, 
towards the end of the process, may lie giving pure chloroform when lie 
thinks he is giving the weaker mixture of vapours. So positive a judg¬ 
ment by such eminent authority postponed the use of mixed anesthetics in 
our hands for many years. Still, the facts of unequal evaporation, and 
consequent danger remain the same. Dr. Ellis says:— 

"Out of the six or seven minutes occupied by the evaporation of the half 
drachm of fluid, the first was occupied chiefly by the ether, the next three by the 
chloroform, with a little alcohol, and the last by the alcohol alone. In an inhaler, 
the patient would have breathed, for one-fifth of the time, chiefly the vapour of 
ether; for the next threc-fifths. that 0 r chloroform with a little alcohol; and at 
last only the vapour of a minute quantity of alcohol, (pp. -4, -a.) 

We fully recognize the danger, then. But it is precisely one of the best 
of dangers; if we are allowed such an expression. Best, because being 

i Dr. Sansom has lately advocated, before the Obstetrical Society of London, a 
mixture of equal measures of chloroform and absolute alcohol, as an excellent 
aiuesthetic, which gives off a proportion of chloroform vapour in a given time, 
almost exactly half of that which is given off by chloroform pure and simple. it 
is this mixture, we understand, which was employed some years since in the 
Massachusetts General Hospital under the name of chlone ether. 
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known it is easily avoided; the only precantion necessary is for the ope- 
rator to squeeze out his sponge napkin or lint from time to* time during the 
administration, and make a fresh application from the bottle. 

Our own experience with mixed vapours, and we have used only mixture 
A, has been exceedingly satisfactory. Our experience has not been great, bat 
we have never been much longer in producing anaesthesia and have never 
failed of making it perfect. One case which fell under our observation 
afforded an opportunity of contrasting the effect of the mixture with that 
of undiluted chloroform and presented a striking instance of its supcrioritv: 
A young man, muscular and robust, from appearance probably a moderate 
drinker, presented himself at our office with dislocation of the shoulder of 
five weeks’ standing. Before attempting reduction he was placed under 
chloroform, and the symptoms were by far more unpleasant than we had 
ever before or since met with. The struggling was great, the suffusion of 
countenance extreme, the respiration irregular and catching, and the veins 
‘ of the neck and face turgid with blood; it was only with the greatest cau¬ 
tion that we carried him to the stage of complete relaxation. The attempt 
at reduction failed, and in an hour or so he consented to a second attemnt. 
this time we resorted to the mixture, and the contrast was striking; 'he 
went under its influence with no more than ordinary difficulty, if as much. 
I he influence of the previous administration of chloroform in changing the 
patient’s condition—the only “element” in the case which could be modi¬ 
fied—we cannot estimate very highly, and therefore look upon it ns a fair 
instance of the comparative effects of the mixture, and pure chloroform. 

In our opinion anesthesia by mixed vapours is destined to increase in use 
nnd m favour with the profession. The method seems especially adapted to 
cases in which the operation is likely to lie of some duration, or accompa- 
nied with much hemorrhage, or other depressing circumstances, and those 
who believe in inherent and unavoidable danger in chloroform should by all 
means resort to it * 

But whatever anesthetic may be chosen, ether or chloroform, the pure arti¬ 
cle or the mixtures, and whatever instrument or mode of administration 
may be preferred, nothing will obviate the necessity of care in the adminis¬ 
tration of these powerful agents. This is at once the teaching of reason, 
of experience, and of the best authority. They have been too long and too 
frequently intrusted to unskilled hands, a dresser or student, nnd the won¬ 
der is that death has not oftener occurred. Happily, this custom is passing 
away, and the necessity for careful study of the subject is fully recognized. 

“We believe we shall render a veritable service ff we vulgarize this idea that 
anesthesia should be observed and studied at the hospital with as much care 
as every other subject of practical medicine.” (Perrin . p. 417.) 

1 he administrator should be experienced. It has been in some cases a cus¬ 
tom to intrust the chloroform to a young dresser—one who might be more 
nnxmus to watch the progress of the operation than the staire of the narcosis. 
1 Ins is a state of things to be deprecated, and several hospital committees have 
acted wisely in appointing a Chloroformist—a measure which is not of less value 
to the operating surgeon than it is or benefit to the patient. One who admin¬ 
isters chlorofoim in any case should confine himself exclusively to the task he 
has undertaken, and should constantly mark the symptoms.” (Hansom, p. 131 .) 

. ^| ,ere is one point attention to which alone constitutes care in admin¬ 
istering anicsthetics There are three indices of danger_the pulse, the 

respiration, nnd the countenance; attention to all of them is necessary, for 
a change in one or the other has always marked the appearance of alarm¬ 
ing symptoms. 
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“ The administrator should observe the countenance, the respiration, and the 
pulse. There has been too much dispute as to which should receive most atten¬ 
tion. Some writers have urged attention to the pulse to the exclusion of the 
breathing, others vice versa. The truth is, to my mind, that all the signs should 
receive attention—none more than the others.” ( Sansom , p. 134.) 

The only exception to the inculcation of such doctrines is Mr. Lister. 
We have already seen that he neglects attention to the pulse, and we re¬ 
gret to Gnd that he fails to impress that caution which we believe to be so 
necessary, and that his language is such as to allow the student to infer 
that, after all, anaesthesia is a trifling process, requiring neither speeiul 
study nor experience. 

With this exception we know of no authority which does not urge in 
the strongest terms the necessity for caution in the administration of these 
agents. Even M. Sedillot, who promulgated early in the history of ames- 
thesia, and ever since, the doctrine that “ chloroform, pnre and well admin¬ 
istered, never kills” is careful to teach with it that anmsthesia “is an art 
which requires attention during every moment, much skill and experience,” 
because “ every time chloroform is administered life is at stake.” 1 


Drawing our work to a conclnsion and surveying carefully the gronnd we 
have passed over, we ask, what is really the amount of danger? how high 
shall we estimate liability to accident, the one drawback and objection to 
anesthetics? It cannot be given in figures, but must be estimated, and find 
expression in general statements. We draw the conclnsion that it is very 
small indeed from Mr. Lister’s article alone. He pursues a mode of ad¬ 
ministration which we believe to be faulty in the extreme, does not teach 
Tery strongly the necessity of special study or experience, has evidently 
seen a vast number of administrations, and yet has no fear whatever of the 
agent. He says “ it may be used so as to lie practically free from any risk 
whatever •” and we think he furnishes himself the strongest illustration of 
the fact! 

Dr. Anstie does not place the estimate higher, although helms witnessed 
one death from it, and met with alarming symptoms far more frequently 
than falls to the lot of most men. He does not hesitate to counsel its use 
upon every occasion. In the following extract the italics are his own :— 

“It is my firm persuasion that, with proper care, chloroform may be safely 
administered to any patient who is jit to undergo an operation at all, whether 
there be any existing disease of heart, lungs, or brain, nr not. I have never al¬ 
lowed the known existence of such disease to prevent my administering it. and 
I have never found any evil result 1 entirely coucur with Dr. dnow’s opinion 
on this subject” (p. 384.) 

Dr. Ellis, a special plender for the superior safety of mixed vapours, 
speaking of the danger from chloroform, says :— 

“The risk is, of course, small; all statistics go to exhibit that important and 
reassuring fact.” (p. 1.) 

We translate from Dr. Sabarth’s preface :— 

“From a statistical point of view it must be confessed without restriction, that 
the evil consequences of this wonderful agent, whether of temporary duration 
or fatal nature, appear minute when compared with the innumerable multitude 
of fortunate results which almost every country of the civilized world can show, 
and can scarcely be considered of any weight in the decision of the question.” 


1 Pee an article in Cincinnati Journal of Medicine, Aug. 1S66, translated from 
Gaz. des Ilopitauz; and his Mtdtcine optratoire. 
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M. Perrin, who believes, as we have seen, that there is and always will 
be danger in chloroform inhalation, and that our chief advance will be by 
learning better to whom to give it, speaks hopefully of the future 

“ We are making progress; we have made it in the past and shall continue 
to do so in the future, and the mind can foresee the time when the skill of the 
administrator will enable him to escape every evil predisposition.” (p. xiii.) 

Satisom says:— 

“l believe that the Tacts warrant the conclusion that the dangers of chloroform 
have been exaggerated.” (p. 10 .) 

- From all the considerations I have advanced. I think the following con¬ 
clusions may be drawn : That though chloroform has in many instances caused 
death. Jt has not the fatal power which might at first sight appear. That, 
excluding the various chances which all chloroformed and not chloroformed 
must submit to. by utilizing our increased knowledge, and exercisin' 1, an in¬ 
creased care, we may deprive it of all its terrors.” (p. 17.) 

The amount of danger is not only small but, more important far, it is 
in a great degree preventable. Probably we shall continue to have deaths 
from emotional causes so long us the human mind continues what it is • 
so long as the body remains what it is we shall have those deaths in pro¬ 
longed operations where chloroform is “one of the fuetors” in producing 
it. But with “ our increased knowledge, and exercising an increased care,” 
we look for the others to disappear from the annals of medicine. Nothing 
will tend so powerfully to promote this result as a careful study of the 
chloroform literature of the present. Not only will such a study increase 
the frequency of its use until the axiom of Syme is generally ncceptcd, that 
“every case for operation is a case for chloroform,” but it directly mid 
powerfully adds to the safety of the patient and the comfort of the opera¬ 
tor. No contrast can be greater in either respect than that between an 
administrator of anesthetics, who is timid, and justjy so, because he is a 
believer in the pernicious doctrine that no reliance*can be placed in the 
regularity of their action, and one who is imbued with the doctrines that 
irregularities of action arise from irregularities of administration, who has 
confidence in his remedy and feels that he has the power to control it. The 
one dreads the arrival uf the hour for the inhalation, and thanks his stars 
when it is safely over; he is fearful, and administers the vapour irregularly; 
while the patient, escaping the dangers of inhalation by jerks, is exposed 
to those arising from incomplete anaesthesia, and the surgeon is annoyed 
and baffled in his manoeuvres by the struggles of partial sensibility. The 
other proceeds steadily but cautiously to' the end in view; lie “ makes 
haste slowly,” and with a boldness tempered by wisdom carries bis patient 
down into the dark valley which borders on death, drowns human agonies 
in the waters of Lethe, and triumphs in the crowning glory of his art. 

If the present of anaesthesia is cheerful and satisfactory, the future, 
too, looks bright and promising, and we cannot close without callin'- at¬ 
tention to the fact. I lie number of agents known to produce anaesthesia, 
the extent to which they are being tried, and the amount of attention 
directed to improving this branch of our art, all give evidence of farther 
advances in our knowledge. We think no one can rise from a careful study 
of the present condition of the subject without feeling convinced that we 
shall not much longer be limited to the agents now known, and that the 
day is not distant when, to quote the eloquent address of Mr. Bowman to 
the British Medical Association, “ in the sure progress of our art, some 
other amcsthetic shall be fouud without even the slight inconveniences of 
chloroform.” j q 



